Introduction
Polynuclear transition metal complexes which con tain reducing and oxidizing metal centers are charac terized by optical metal to metal charge transfer (MMCT) transitions [1 -8] . Two different cases can be distinguished. The interaction of the reducing and oxidizing metal may be facilitated by bridging ligands (Mred-L -Mox) [1] [2] [3] [4] [5] [6] [7] [8] . The electronic coupling of both metals may be very weak. Photoredox reactions induced by such MMCT transitions are well known [8, 9] . In addition, the reducing and oxidizing metal of heteronuclear complexes can be connected by a direct metal -metal bond which provides a very strong coupling of the metals. Since the interacting metal orbitals have different energies in this case the metal -metal bond has a certain degree of polarity (fc l-ta ) and MMCT transitions can occur. The extent of CT contribution to such a transition de pends on the polarity of the metal-metal bond. Photoredox reactions induced by this type of innersphere MMCT excitation have been discussed only recently [10, 11] , In the present study we describe photoredox reactions initiated by both types of MMCT transitions. While in the system Hgn(CN)2/ [Fen(CN)6]4~ the interaction between Hg11 and Fe11 takes place via bridging cyanide the complex [(NC^Co1-Hg11-Coi(CN)5]6_ contains polar i l g -t o bonds. In both cases inner-sphere MMCT (Fe11 or Co1 to Hg11) excitation is associated with a redox photolysis.
Experimental Section
Materials. The compounds K4[Fe(CN)6]x3H g(C N )2x 4 H 20 [12] and K6[HgCo2(CN)10] [13] were prepared according to published procedures. The electronic absorption spectrum of the latter complex agreed well with that reported previously [13] .
Photolyses. The light source was a Hanovia 977 B-1 (1 kW) lamp. The mercury lines at 313 and 366 nm were selected by a Schoeffel monochromator GM 250/1. Solutions of the complexes were photolyzed in 1 cm spectrophotometer cells at room tem perature. For quantum yield determinations the complex concentrations were such as to have essen tially complete light absorption. The total amount of photolysis was limited to less than 5% to avoid light absorption by the photoproducts. Absorbed light in tensities were determined by a Polytec pyroelectric radiometer that was calibrated and equipped with a RkP-345 detector.
Progress of the photolysis was monitored by UVvisible spectral measurements with a Uvikon 860 re cording spectrophotometer and a Zeiss PMQ II spectrometer for measurements at selected wavelengths. [15] .
Results

Hg(CN)2/[Fe(CN)6]4T
[HgCo2(CO)i0]6T
he absorption spectrum of [HgCo2(CN)1(l]6_ (Fig. 1 ) is dominated by a very intense longwavelength band at Amax = 361 nm (e = 51200) [13] . The complex is thermally stable only in alkaline solu tion. Upon irradiation at 366 nm at pH = 13 (NaOH) a very efficient photolysis took place. The photoreaction of an argon-saturated solution was ac companied by spectral changes (Fig. 1) plex is characterized by absorption maxima at 280 and 967 nm [16] [17] [18] . In addition, metallic mercury was formed as a grey precipitate. When the photoly sis was carried out at higher concentrations of The mechanism of this reaction was not investi gated. However, the following sequence of processes may lead to product formation: Mercury(I) cyanide is not stable but could exist as a reactive intermediate [19] . It may oxidize Fe(II) (3a) or disproportionate to Hg(0) and Hg(II) (3b).
lH gCo2(CN)10]6-
The structure of [HgCo2(CN)10]6_ is not known. But there is little doubt that the trinuclear complex contains a linear C o-Hg-Co moiety in analogy to many other related compounds [24] including [HgCo2(CO)8] [25] . The metal -metal bonds are as sumed to be polar. Consequently, the oxidation numbers Co(I) and Hg(II) can be assigned. This as sumption is based on the following considerations. Generally, the frequency of the cyanide stretching vibration of cyano complexes decreases with decreas ing charge of the metal ion reflecting an increased 7r-back bonding in this direction. In the IR-spectra of homoleptic cobalt cyanide complexes the lowest-frequency CN bands appear at -2130 cm-1 for Co(III) and -2080 cm-1 for Co(II) [19] .
Although [Co'(CN)?]4-or [Co^CN)^3-seem to exist [19, 26] these complexes have never been characterized and their IR spectra are also not known. The complex [HgCo2(CN )10]6~ exhibits CN bands at 2035, 2072, 2099, and 2128 cm-1 [13] . By comparison with Co(III) and Co(II) it is then certain ly reasonable to assign the oxidation numbers [HgI1CoI2(CN)10]6-.
The metal -metal interaction of [HgCo2(CN) 10]6 can be explained by a qualitative MO diagram (Fig. 2) . The frontier orbitals are generated by the overlap of the 6 s Hg and 3dz2 Co orbitals of the linear Co-Hg-Co moiety which is located on the zaxis. The 6 s(Hg)-3dz2(Co) energy difference deter mines the bond polarity. The 6 s orbital of mercury occurs at rather high energies [27] and is certainly situated above the dz2 orbital of Co. It follows that
the metal-metal bond is polar: Co-Hg-Co. The bonding electron pair is then predominantly localized at both Co atoms. This description confirms also the assignment of the oxidation numbers Hg(II) and Co(I). However, in distinction to the system Hg(CN)2/[Fe(CN)6]4~ the electronic coupling of the metals in [HgCo2(CN)10]6_ is rather strong due to the direct orbital overlap. According to the MO scheme (Fig. 2) 
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